Preservation of the structural integrity of a freshly lesioned or transplanted mouse neocortex and the immunoreactivity of cell-specific marker proteins in demineralized histological material.
Analysis of superficially lesioned or grafted brains poses the problem that their removal from the skull prior to histological processing often causes damage to the operated area and may lead to loss of the graft. Here, we propose an original approach to this problem, developed on mice whose cortices have been surgically lesioned and some grafted with fetal neural tissue. The experimental animals were killed 1, 3 or 6 days after operation. Our procedure was based on the softening of skulls by demineralization in Gendre's picric solution, followed by solidification of the wounded region by embedding in polyester wax. This permitted the preparation of serial sections from brains together with neurocrania. To check their immunoreactivity, the sections were later reacted with specific antisera for glial fibrillary acidic protein (GFAP), microtubule-associated protein 2 (MAP2), calbindin, and the thermolabile cell-surface glycoprotein Thy-1. The histological material revealed excellent structural integrity and cytoarchitecture. In transplanted animals, the tiny graft, protected by the overlying bone, was found in the host cavity. Immunostaining showed typical localization of the chosen marker proteins. The anti-Thy-1 antibody enabled us to distinguish between graft and host tissues, which differed, in our experiments, in their expression of two distinct allelic forms of the Thy-1 molecule. The method lends itself perfectly to histochemical study of the earliest stages of freshly operated superficial brain regions in small laboratory animals, and should also be applicable to the evaluation of other brain structures which are difficult to gain access to without being damaged.